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REMARKS 

Status of the Claims: 

Claims 1 - 28 are currently pending. 
Claims 1 - 28 are currently rejected. 

Claims 1, 3 - 10, 12, 13, 15 - 20, 22, 24, 25, 27 and 28 are currently amended. 

Claims 29 - 32 are new. 

Amendments to the Claims: 

No new matter has been introduced by way of the claim amendments. 

Claim 1 is presently amended to recite an acid solvent forming a solution of dispersed 
carbon nanotubes, rather than an acidic medium as previously recited. Support that the acidic 
medium is an acid solvent may be found in at least paragraphs [0037], [0044] (solubility), [0056] 
and [0060]. In addition, a limitation that the acid solvent is selected from the group consisting of 
a superacid and an oxoacid has been incorporated. Support for this amendment may be found in 
at least original claims 3 and 4. Claim 1 is also amended in the functionalzing step to clarify that 
functionalizing takes place using a functionalizing agent, and functionalizing takes place while 
the carbon nanotubes are dispersed in the acid solvent. Support for a functionalizing agent may 
be found in at least original claim 7. Support that functionalizing takes place while the carbon 
nanotubes are dispersed in the acid solvent may be found in at least paragraphs [0030], [0056] 
and [0060] The functionalizing step is elsewhere amended for stylistic and clarity purposes. In 
addition, claim 1 is amended in the preamble for stylistic purposes, and labels a) and b) have 
been deleted from the claim. 

Claim 3 is presently amended to add a Markush group for the superacid. Support for the 
amendment may be found in at least paragraph [0033] and original claim 20. 

Claim 4 is presently amended to be commensurate with the amendments to claim .1 . In 
addition, claim 4 is presently amended to correct a minor grammatical error in the Markush 
group. 
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Claim 5 is presently amended to be commensurate with amended claim 1 . 

Claim 6 is presently amended to be commensurate with amended claim 1 and to also 
recite that the acid solvent further comprises a persulfate species. 

Claims 7 - 9 are presently amended for stylistic purposes. 

Claim 10 is presently amended to change the verb to comprises. 

Claim 12 is presently amended into the form of a proper method claim to recite a step 
further comprising the method of claim 1. 

Claim 13 is presently amended to be commensurate with amended claim 1. In addition, 
labels a) and b) have been deleted from the claim. 

Claim 16 is presently amended to recite a superacid solvent, rather than a superacid 
medium as previously recited. Support that the superacid medium is a superacid solvent may be 
found in at least paragraphs [0037], [0044] (solubility), [0056] and [0060]. Claim 16 is also 
amended to clarify that the dispersion is of single-wall carbon nanotubes. Claim 16 is also 
amended to clarify that the aniline species and the nitrite species form a diazonium species. 
Support for this amendment may be found in at least original claim 9. Claim 16 is also amended 
to clarify that reacting the single- wall carbon nanotubes with the diazonium species occurs while 
dispersed in the superacid solvent. Support for this amendment may be found in at least 
paragraphs [0030], [0056] and [0060], In addition, claim 16 is amended in the preamble for 
stylistic purposes, and labels a) and b) have been deleted from the claim. 

Claim 17 is presently rewritten as a step further comprising the method of claim 16. In 
addition, amended claim 17 recites oxidatively purifying rather than oxidatively treating. 
Support for oxidative purification may be found in at least paragraph [0051]. 

Claim 18 is presently amended to recite sorting the single- wall carbon nanotubes 
according to a property prior to dispersing. Support for amended claim 18 may be found in at 
least paragraph [0032]. 

Claim 19 is presently amended for stylistic purposes. 
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Claim. 20 is presently amended to be commensurate in scope with amended claim 16. 

Claim 22 is presently amended to recite that the superacid solvent further comprises a 
radical source. Support for this amendment may be found in at least the original claim. 

Claim 24 is presently amended for stylistic purposes and to clarify that the dispersion is 
heated and stirred. 

Claim 25 is presently amended for purposes of clarity and to make the claim 
commensurate with prior amendments. Support for the amendments may be found in at least the 
original claim. Claim 25 is also amended in the preamble for stylistic purposes, and labels a), b) 
and c) have been deleted from the claim. 

Claim 27 is presently amended for purposes of clarity and to make the claim 
commensurate with prior amendments. Support for the amendments may be found in at least the 
original claim. Claim 27 is also amended in the preamble for stylistic purposes, and labels a) and 
b) have been deleted from the claim. 

New claim 29 is supported by at least paragraphs [0037] and [0047]. 

New claims 30 and 3 1 are supported by at least paragraph [0046]. 

New claim 32 is supported by at least paragraph [0035]. 

I. Objection to the Drawings 

The Examiner has objected to Figures 6, 7, 9a and 10 due to their quality. Office Action 
page 2, item 1. Applicants submit replacement drawings sheets in compliance with 37 CFR 
1.84(b) to address the objection to these Figures. Applicants also submit replacement drawing 
sheets for Figures 4 and 5 to improve the quality of those Figures. 

In addition, the Examiner has objected to Figure 2 due to improper numbering of views. 
Office Action page 2, item 1. In a telephone interview between Applicants' representative and 
the Examiner conducted on June 28, 2010, the Examiner acknowledged that the objection to 
claim 2 due to improper numbering of the views was in error and agreed to withdraw the 
objection. However, in order to better clarify Figure 2, Applicants have redrawn Figure 2 with 
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anilines la - 12a presented in sequential order. In addition, Applicants have amended the 
specification in paragraph [0045] to clarify that anilines 7a - 12a may also be used in the 
embodiments illustrated in Scheme 1 (FIGURE 1). 

II. 35 U.S.C. § 112, Second Paragraph Rejections 

Claims 4, 13, 25 and 27 stand rejected under 35 U.S.C. § 112, second paragraph, as 
allegedly being indefinite for failing to particularly point out and distinctly claim the subject 
matter regarded as the invention. Office Action page 3, item 3. Regarding claim 4, the 
Examiner alleges that the claim contain improper Markush terminology. Regarding claims 13, 
25 and 27, the Examiner alleges that the numbering of steps a), b) and c) within the claims 
renders the claims indefinite in view of steps a) and b) recited in preceding claims. 

Applicants have amended claim 4 to delete 'and' before HNO3. Applicants respectfully 
assert that this amendment places the Markush group into proper format and request that the 35 
U.S.C. § 1 12, second paragraph, rejection be withdrawn. 

Applicants have amended claims 1 and 13 and claims 16, 25 and 27 to remove all the 
reference letters cited therein. In view of the removal of the reference letters, Applicants 
respectfully assert that the claims are compliant with 35 U.S.C. § 112, second paragraph, and 
request that that the rejection be withdrawn. 

in. 35 U.S.C. § 102 Rejections 

III 1 Standard of Review 

The standard of review for establishing anticipation under 35 U.S.C. § 102 is set forth as 
follows: "[a] claim is anticipated only if each and every element as set forth in the claim is 
found, either expressly or inherently described, in a single prior art reference." Verdegaal Bros, 
v. Union Oil Co. of California, 814 F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987); 
MPEP § 2131. "Anticipation requires the presence in a single prior art reference disclosure of 
each and every element of the claimed invention, arranged as in the claim." W.L. Gore & Assoc. 
v. Garlock, Inc., Ill F.2d 1540, 1554 (Fed. Cir. 1983), cert, denied, 469 US. 851 (1984). 
Moreover, it is not enough that the prior art reference disclose all the claimed elements in 
isolation. Rather, as stated by the Federal Circuit, " [anticipation requires the presence in a 
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single prior art reference disclosure of each and every element of the claimed invention, 
arranged as in the claim." Id; Lindemann Maschienenfabrik GMBH v. American Hoist & 
Derrick Co., 730 F.2d 1452, 1458 (Fed. Cir. 1984) (emphasis added). 

1112 Claims 1, 2, 4, 5, 7, 8, 10, 12 and 15 Rejected Under 35 U.S.C. § 102(e) Over Cooper 

Claims 1, 2, 4, 5, 1, 8, 10, 12 and 15 stand rejected under 35 U.S.C. § 102(e) as being 
anticipated by United States Patent Application Publication 2007/0084797 (hereinafter, Cooper). 
Office Action page 4, item 9. Applicants respectfully traverse the rejection of these claims. 

III. 2. 1 Examiner's Grounds for Rejection 

The Examiner alleges that Cooper teaches a method in which carbon nanotubes are 
dispersed in an acidic medium to form dispersed carbon [nanotubes] and then functionalizing the 
dispersed carbon nanotubes by covalently attaching functional groups to the sidewalls to yield 
sidewall functionalized carbon nanotubes. The Examiner alleges that substantially exposed 
sidewalls are inherently taught by Cooper, since this reference allegedly teaches the same 
process and materials. With regard to the dependent claims, the Examiner alleges that single- 
wall and multi-wall carbon nanotubes, H2SO4, HNO3, functionalizing agents (particularly 
diazonium species and salts), post-processing steps, and the claimed degree of functionalization 
are taught. 

Ill 2. 2 Claims 1, 2, 4, 5, 7, 8, 10, 12 and 15 are Not Anticipated by Cooper 

Applicants respectfully assert that claims 1, 2, 4, 5, 7, 8, 10, 12 and 15 are not anticipated 
by Cooper, since this reference fails to expressly or inherently teach all limitations of amended 
independent claim 1. Claim 1 is presently amended to clarify that functionalizing the carbon 
nanotubes occurs while the carbon nanotubes are dispersed in the acid solvent . Applicants 
respectfully assert that this new limitation of claim 1 and others are not expressly or inherently 
taught by Cooper as set forth hereinafter. 

Foremost, claim 1 requires that the carbon nanotubes are functionalized on their 
sidewalls . In contrast, Cooper expressly teaches that the carbon nanotubes are functionalized 
with organic or inorganic groups on their ends (see Cooper, paragraph [0052]). Hence, Cooper 
does not anticipate the claim in this regard. 
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In addition, Applicants respectfully assert that Cooper does not teach dispersing carbon 
nanotubes in an acid solvent and subsequent sidewall functionalization of the carbon nanotubes 
while in the acid solvent , as required by claim 1. In paragraph [0117] (cited by the Examiner as 
providing support for an acid medium; Office Action page 4, item 10), Cooper teaches washing 
the carbon nanotubes with a strong oxidizing agent such as an acid to remove amorphous carbon 
and iron impurities. Washing with an acid to purify carbon nanotubes does not result in 
dispersion or functionalization of the carbon nanotubes. Evidence to this effect is provided by 
Liu, et al., "Fullerene Pipes", Science, 280:1998, pp. 1253-1256 (hereinafter, Liu), which is 
supplied as Appendix I of this paper (for example, see page 1253, Col. 3, first paragraph of Liu). 

Even though the acid washing taught by Cooper does not result in a carbon nanotube 
dispersion, Cooper provides further express teachings clarifying that an acid solution of carbon 
nanotubes is not utilized in any of the embodiments described therein, as discussed hereinafter. 
In addition to these further teachings, Cooper is silent regarding functionalization, particularly 
sidewall functionalization, in an acid solvent . 

As a first example, in paragraph [0121] Cooper teaches pouring a dispersion of carbon 
nanotubes in an organ ic solvent onto fiber paper and then evaporating the solvent . Hence, in this 
embodiment, Cooper cannot anticipate the claim limitation of sidewall functionalizing dispersed 
carbon nanotubes in an acid solvent, since Cooper does not teach an acid solvent. Further, the 
organic solvent has been removed by evaporation , and there is no teaching of functionalization in 
a solvent of any kind. 

As a second example, in paragraphs [0123] and [0124] (cited by the Examiner as 
providing support for an acid medium), Cooper teaches coating a metal oxide surface of a mesh 
using dispersed carbon nanotubes in a liquid. Cooper teaches that the surface is annealed in 
vacuum at 1000°C, and that the carbon nanotubes may be optionally treated in a mixture of nitric 
and sulfuric acids to create carboxyl functional groups on the carbon nanotubes (see Cooper, 
paragraph [0124]). As an initial point of distinction regarding this embodiment, Cooper does not 
teach that the liquid used for coating the mesh is an acid solvent. Secondly, Cooper is silent 
regarding functionalization, particularly sidewall functionalization, either before or after coating 
of the mesh. Although Cooper also makes reference to a mixture of nitric and sulfuric acids in 
paragraph [0124] as a means for introducing carboxyl groups, Cooper does not teach that the 
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mixture of nitric and sulfuric acids is used for coating the metal oxide surface. More 
importantly, however, treatment of carbon nanotubes in a mixture of nitric and sulfuric acids 
results in opening of the carbon nanotubes and formation of carboxylic acid groups on their ends , 
not on their sidewalls as required by claim 1 . Evidence to this effect is supplied by Liu (see Liu, 
page 1254, Col. 2 inclusive). In conclusion, the aforementioned embodiment of Cooper fails to 
anticipate the present claim limitations. 

As a third example, in paragraph [0126] Cooper teaches filtering an organic solvent 
dispersion of carbon nanotubes (with ultrasonication) and depositing the carbon nanotubes on a 
substrate. Hence, in this embodiment, Cooper cannot anticipate the claim limitation of sidewall 
functionalizing dispersed carbon nanotubes in an acid solvent, since Cooper does not teach an 
acid solvent. 

As a final example, in paragraph [0131] (cited by the Examiner as providing support for 
an acid medium), Cooper teaches reacting a dispersion of carbon nanotubes in an acid solution. 
In paragraph [0131] Cooper expressly teaches that the carbon nanotubes are cut and their opened 
ends have carboxyl ions grafted thereto. Such a process is akin to that described by Liu. Since 
this embodiment of Cooper teaches carbon nanotubes functionalized on their ends , not on their 
sidewalls . Cooper does not anticipate the present claim limitations. 

In summary, Cooper fails to teach the combination of dispersing carbon nanotubes in an 
acid solvent and subsequent sidewall functionalization of the dispersed carbon nanotubes in the 
acid solvent. Since all limitations of claim 1 are not expressly or inherently taught by Cooper, 
claim 1 is not anticipated by this reference. Claims 2 - 15 and new claims 29 and 30 depend 
either directly or indirectly from patentable claim 1 and are not anticipated by Cooper for at least 
the same reasons. In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988). Therefore, 
Applicants respectfully request that the Examiner's rejection of claims 1, 2, 4, 5, 7, 8, 10, 12 and 
15 under 35 U.S. C. § 102(e) be withdrawn. 

/// 3 Claims 1 - 5, 7 and 12 - 15 Rejected Under 35 U.S.C. § 102(e) Over Khabashesku 

Claims 1 - 5, 7 and 12 - 15 stand rejected under 35 U.S.C. § 102(e) as being anticipated 
by United States Patent 7,125,533 (hereinafter, Khabashesku). Office Action page 6, item 16. 
Applicants respectfully traverse the rejection of these claims. 
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III. 3. 1 Examiner 's Grounds for Rejection 

The Examiner alleges that Khabashesku teaches a method in which carbon nanotubes are 
dispersed in an acidic medium to form dispersed carbon [nanotubes] and then functionalizing the 
dispersed carbon nanotubes by covalently attaching functional groups to the sidewalls to yield 
sidewall functionalized carbon nanotubes. The Examiner alleges that substantially exposed 
sidewalls are inherently taught by Khabashesku, since the same process and materials are 
allegedly taught. With regard to the dependent claims, the Examiner alleges that single- and 
multi-wall carbon nanotubes, superacids, H2SO4, H3PO4, HNO3, carbon radicals, post-processing 
steps, isolation by filtering, water as a solvent, and the claimed degree of functionalization are 
taught. 

III. 3. 2 Claims 1-5,7 and 12 - 15 are Not Anticipated by Khabashesku 

Applicants respectfully assert that claims 1 - 5, 7 and 12 - 15 are not anticipated by 
Khabashesku, since all limitations of amended independent claim 1 are not expressly or 
inherently taught by the cited reference. Amended claim 1 requires that sidewall 
functionalization of the dispersed carbon nanotubes takes place while the dispersed carbon 
nanotubes are in an acid solvent . Khabashesku, in contrast, does not teach sidewall 
functionalization that takes place while the carbon nanotubes are dispersed in an acid solvent. 
Specifically, Khabashesku teaches in Col. 7, line 66 through Col. 8, line 21 that the carbon 
nanotubes are oxidatively heated and then treated with an acid to remove metal impurities . 
Khabashesku goes on to expressly teach that " the nanotubes are filtered and washed to 
remove the acid from the nanotubes " (see Khabasheku, Col. 8, lines 14 - 16, emphasis added). 
Khabashesku uses these oxidatively heated and acid-treated carbon nanotubes in subsequently 
described embodiments. As noted above, washing with an acid does not disperse or sidewall 
functionalize carbon nanotubes. Furthermore, since the acid is removed before the carbon 
nanotubes are used in subsequent teachings of Khabashesku, it follows that this reference fails to 
teach sidewall functionalization of carbon nanotube in an acid solvent . 



Although Khabashesku, teaches dicarboxylic acid acyl peroxides for functionalizing 
carbon nanotubes in Col. 12, line 60 - Col. 13, line 28, the dicarboxylic acid acyl peroxide is a 
reactant not a solvent used for dispersing the carbon nanotubes (for example, see Khabashesku, 
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Col. 19, lines 41 - 59). Khabashesku in no way teaches that a dicarboxylic acid acyl peroxide 
may disperse carbon nanotubes. 

In view of the foregoing remarks, Applicants respectfully assert that all limitations of 
amended independent claim 1 are not expressly or inherently taught by Khabashesku, and claim 
1 is therefore not anticipated by this reference. Claims 2-15 and new claims 29 and 30 depend 
either directly or indirectly from patentable claim 1 and are not anticipated by Khabashesku for 
at least the same reasons. Therefore, Applicants respectfully request that the Examiner's 
rejection of claims 1 - 5, 7 and 12 - 15 under 35 U.S.C. § 102(e) be withdrawn. 

///. 4 Claims 1, 2, 4,5,7- 10, 12 and 15 Rejected Under 35 U.S. C. § 102(b) Over Dyke 

Claims 1, 2, 4, 5, 7 - 10, 12 and 15 stand rejected under 35 U.S.C. § 102(b) as being 
anticipated by Dyke, et al., "Solvent-Free Functionalization of Carbon Nanotubes", J. Am. 
Chem. Soc, 125:2003, pp. 1156-1157 (hereinafter, Dyke). Office Action page 8, item 27. 
Applicants respectfully traverse the rejection of these claims. 

111.4.1 Examiner 's Grounds for Rejection 

The Examiner alleges that Dyke teaches a method comprising dispersing carbon 
nanotubes in an acidic medium to form dispersed carbon [nanotubes] and then functionalizing 
the dispersed carbon nanotubes by covalently attaching functional groups to the sidewalls to 
yield sidewall functionalized carbon nanotubes. The Examiner alleges that substantially exposed 
sidewalls are inherently taught by Dyke, since the same process and materials are allegedly 
taught. Regarding the dependent claims, the Examiner alleges that single- and multi-wall carbon 
nanotubes, H2SO4, in-situ generation of a diazonium salt, post-processing steps and the claimed 
degree of functionalization are taught. 

111.4.2 Claims 1, 2, 4, 5, 7 10 and 12 are Not Anticipated by Dyke 

Applicants respectfully assert that claims 1, 2, 4, 5, 7 - 10, and 12 are not anticipated by 
Dyke, since all limitations of amended independent claim 1 are not expressly or inherently taught 
by the cited reference. In particular, amended claim 1 requires dispersing carbon nanotubes in an 
acid solvent . Dispersing, in turn, forms dispersed carbon nanotubes having substantially exposed 
sidewalls. Dyke, in contrast, teaches a solvent-free process for functionalizing carbon nanotubes 
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(see Dyke; page 1156, Col. 1, first paragraph and Scheme 1). Although Scheme 1 of Dyke 
teaches acids H2SO4 or AcOH (acetic acid) according to one set of reaction conditions, the taught 
acids are reactants , not a solvent for dispersing carbon nanotubes. For example, Dyke teaches 
that acids are used with NaN02 to form compound 1 taught therein (see Dyke; page 1 157, Col. 1, 
5th full paragraph). 

In addition, Dyke teaches on page 1 156, Col. 1, 2nd paragraph that the reaction mixture is 
a paste . Such a paste does not contain dispersed carbon nanotubes according to the teachings of 
Dyke. Specifically, Dyke provides further teachings in Figure 3 and page 1157, Col. 2, 1st 
paragraph that it is the mechanical forces of mixing that cause deroping of carbon nanotubes in a 
carbon nanotube bundle. Dyke in no way teaches that an acid solvent creates dispersed carbon 
nanotubes having substantially exposed sidewalls, especially since this reference expressly 
teaches a solvent-free process. 

In view of the foregoing remarks, Applicants respectfully assert that all limitations of 
amended independent claim 1 are not expressly or inherently taught by Dyke, and claim 1 is 
therefore not anticipated by this reference. Claims 2-15 and new claims 29 and 30 depend 
either directly or indirectly from patentable claim 1 and are not anticipated for at least the same 
reasons. Therefore, Applicants respectfully request that the Examiner's rejection of claims 1, 2, 
4, 5, 7 - 10, 12 and 15 under 35 U.S.C. § 102(b) be withdrawn. 

III. 5 Claims 1, 6 and 15 Rejected Under 35 U.S.C, § 102(e) Over Niu 

Claims 1, 6 and 15 stand rejected under 35 U.S.C. § 102(e) as being anticipated by 
United States Patent 7,070,753 (hereinafter, Niu). Office Action page 9, item 34. Applicants 
respectfully traverse the rejection of these claims. 

///. 5. 1 Examiner 's Grounds for Rejection 

The Examiner alleges that Niu teaches a method comprising dispersing carbon nanotubes 
in a persulfate species to form dispersed carbon [nanotubes] and then functionalizing the 
dispersed carbon nanotubes by covalently attaching functional groups to the sidewalls to yield 
sidewall functionalized carbon nanotubes. The Examiner alleges that substantially exposed 
sidewalls are inherently taught by Dyke, since the same process and materials are allegedly 
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taught. Regarding the dependent claims, the Examiner alleges that the claimed degree of 
functionalization is taught. 

III. 5. 2 Claims 1, 6 and 15 Are Not Anticipated by Niu 

Applicants respectfully assert that claims 1 , 6 and 1 5 are not anticipated by Niu, since all 
limitations of amended independent claim 1 are not expressly or inherently taught by this 
reference. As amended, claim 1 requires that the acid solvent is selected from the group 
consisting of a superacid and an oxoacid. Niu, in contrast, teaches oxidation of carbon nanotubes 
using peroxygen compounds such as, for example, organic peroxyacids, inorganic peroxyacids, 
and organic hydroperoxides (see Niu, Abstract and claim 1). Niu is silent on other types of acids, 
particularly superacids and oxoacids. Peroxyacids are characterized by O-OH functional groups, 
whereas superacids and oxoacids are characterized by simple acid OH functional groups. 
Therefore, Niu teaches different acids than those required by claim 1 . 

In view of the foregoing remarks, Applicants respectfully assert that all limitations of 
amended independent claim 1 are not expressly or inherently taught by Niu, and claim 1 is 
therefore not anticipated by this reference. Claims 2-15 and new claims 29 and 30 depend 
either directly or indirectly from patentable claim 1 and are not anticipated for at least the same 
reasons. Therefore, Applicants respectfully request that the Examiner's rejection of claims 1, 6 
and 15 under 35 U.S.C. § 102(e) be withdrawn. 

IV 35 U.S.C. § 103 Rejections 

IV. 1 Standard of Review 

For rejections made under 35 U.S.C. § 103(a), all claim limitations must be taught or 
suggested by the prior art to establish obviousness. In re Royka, 490 F.2d 981, 180 U.S.P.Q. 580 
(C.C.P.A. 1974). Furthermore, "[^ejections on obviousness grounds cannot be sustained by 
mere conclusory statements; instead, there must be some articulated reasoning with some 
rational underpinning to support the legal conclusion of obviousness". KSR Int'l Co. v. Teleflex 
Inc., 127 S.Ct. 1727, 1741 (2007; citing with approval In re Kahn, 441 F.3d 977, 988 (CA Fed. 
2006). Likewise, in issuing rejections under 35 U.S.C. § 103(a), the Examiner must consider an 
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invention and the prior art as a whole in accordance with the requisite Graham factual inquiries. 
M.P.E.P. § 2141; Ruiz v. A.B. Chance Co. 69 U.S.P.Q.2d 1686, 1690 (Fed. Cir. 2004). 

Furthermore, "[a] rationale to support a conclusion that a claim would have been obvious 
is that all the claimed elements were known in the prior art and one skilled in the art could have 
combined the elements as claimed by known methods with no change in their respective 
functions, and the combination would have yielded nothing more than predictable results to one 
of ordinary skill in the art." M.P.E.P. § 2143.02. Although "[ojbviousness does not require 
absolute predictability... at least some degree of predictability is required." Ibid. "The KSR 
Court noted that obviousness cannot be proven merely by showing that the elements of a claimed 
device were known in the prior art; it must be shown that those of ordinary skill in the art would 
have had some 'apparent reason to combine the known elements in the fashion claimed.'" Ex 
parte Whalen, 89 USPQ2d at 1084 citing KSR Int'l Co. v. Tele/lex Inc., 127 S.Ct. at 1741. 

TV. 2 Statement Regarding Non-Common Ownership 

Applicants acknowledge the Examiner's statement regarding non-common ownership. 
Office Action page 11, item 39. Applicants are presently unaware of any non-common 
ownership but will promptly inform the Examiner should they become aware of any ownership 
change. 

IV. 3 Claim 15 Rejected Under 35 U.S.C. § 103(a) Over Khabashesku 

Claim 15 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Khabashesku. Office Action page 11, item 40. Applicants respectfully traverse the rejection of 
this claim. 

IV. 3. 1 Examiner 's Grounds for Rejection 

The Examiner applies Khabashesku as set forth hereinabove and further alleges that the 
functionalization amount is a result effective variable that one of ordinary skill in the art would 
expect to produce different properties in the product. 
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IV. 3. 2 Claim 15 is Not Obvious 

Applicants respectfully assert that claim 15 is not obvious, since claim 1, from which 
claim 15 depends, is not obvious. As set forth hereinabove, amended independent claim 1 is not 
anticipated by Khabashesku. For at least the same reasons as those set forth hereinabove, claim 
1 is also not obvious, since all limitations are not taught or suggested by this reference. 
Specifically, since Khabashesku teaches removal of the acid used for washing the carbon 
nanotubes, this reference fails to teach or suggest sidewall functionalization of carbon nanotubes 
in an acid solvent. 

In view of the foregoing remarks, Applicants respectfully assert that amended 
independent claim 1 is not obvious in view of Khabashesku. Claims 2-15 and new claims 29 
and 30 depend either directly or indirectly from non-obvious claim 1 and are not obvious for at 
least the same reasons. Therefore, Applicants respectfully request that the Examiner's rejection 
of claim 15 under 35 U.S.C. § 103(a) be withdrawn. 

IV.4 Claim 15 Rejected Under 35 U.S.C. § 103(a) Over Dyke 

Claim 15 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Dyke. 
Office Action page 11, item 42. Applicants respectfully traverse the rejection of this claim. 

IV. 4. 1 Examiner 's Grounds for Rejection 

The Examiner applies Dyke as set forth hereinabove and further alleges that the 
functionalization amount is a result effective variable that one of ordinary skill in the art would 
expect to produce different properties in the product. 

IV. 4. 2 Claim 15 is Not Obvious 

Applicants respectfully assert that claim 15 is not obvious, since claim 1, from which 
claim 15 depends, is not obvious. As set forth hereinabove, amended independent claim 1 is not 
anticipated by Dyke. For at least the same reasons as those set forth hereinabove, claim 1 is also 
not obvious, since all limitations are not taught or suggested by this reference. In fact, Dyke 
expressly teaches away from amended independent claim 1, since Dyke expressly requires a 
solvent-free process for functionalizing carbon nanotubes. 
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In view of the foregoing remarks, Applicants respectfully assert that amended 
independent claim 1 is not obvious in view of Dyke. Claims 2-15 and new claims 29 and 30 
depend either directly or indirectly from non-obvious claim 1 and are not obvious for at least the 
same reasons. Therefore, Applicants respectfully request that the Examiner's rejection of claim 
15 under 35 U.S.C. § 103(a) be withdrawn. 

IV.5 Claim 15 Rejected Under 35 U.S.C. § 103(a) Over Cooper 

Claim 15 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Cooper. 
Office Action page 12, item 44. Applicants respectfully traverse the rejection of this claim. 

IV. 5. 1 Examiner 's Grounds for Rejection 

The Examiner applies Cooper as set forth hereinabove and further alleges that the 
functionalization amount is a result effective variable that one of ordinary skill in the art would 
expect to produce different properties in the product. 

IV. 5. 2 Claim 1 5 is Not Obvious 

Applicants respectfully assert that claim 15 is not obvious, since claim 1, from which 
claim 15 depends, is not obvious. As set forth hereinabove, amended independent claim 1 is not 
anticipated by Cooper. For at least the same reasons as those set forth hereinabove, claim 1 is 
also not obvious, since all limitations are not taught or suggested by this reference. Specifically, 
Cooper teaches functionalization of carbon nanotubes on their ends, not their side walls. 
Additionally, Cooper fails to teach or suggest the combination of dispersing carbon nanotubes in 
an acid solvent and subsequent sidewall functionalization of the dispersed carbon nanotubes in 
the acid solvent. 

In view of the foregoing remarks, Applicants respectfully assert that amended 
independent claim 1 is not obvious in view of Cooper. Claims 2-15 and new claims 29 and 30 
depend either directly or indirectly from non-obvious claim 1 and are not obvious for at least the 
same reasons. Therefore, Applicants respectfully request that the Examiner's rejection of claim 
15 under 35 U.S.C. § 103(a) be withdrawn. 



20 



ATTORNEY DOCKET NO. 
11321-P086WOUS 



PATENT 
U.S. Ser.No, 10/593,918 



IV. 6 Claim 9 Rejected Under 35 U.S. C. § 103(a) Over Cooper in View of Dyke 

Claim 9 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Cooper in 
view of Dyke. Office Action page 13, item 46. Applicants respectfully traverse the rejection of 
this claim. 

IV. 6. 1 Examiner 's Grounds for Rejection 

The Examiner acknowledges that Cooper does not teach that a diazonium species is 
generated in situ by reaction of an aniline with a nitrite species. However, the Examiner alleges 
that reaction of an aniline species with a nitrite species is known in the art and used for the 
functionalization of carbon nanotubes, as evidenced by Dyke. Therefore, the Examiner alleges 
that it would have been obvious to one of ordinary skill in the art to modify Cooper with a 
diazonium species generated in situ according to Dyke. 

IV. 6.2 Claim 9 is Not Obvious 

Applicants respectfully assert that claim 9 is not obvious, since claim 1, from which 
claim 9 depends, is not obvious in view of the combined teachings of Cooper and Dyke. As set 
forth in more detail hereinabove, neither Cooper nor Dyke teach or suggest the claim limitation 
of dispersing carbon nanotubes in an acid solvent or sidewall functionalizing carbon nanotubes 
therein. Applicants previously established hereinabove that Cooper fails to teach or suggest the 
claim limitation of dispersing carbon nanotubes in an acid solvent, since Cooper only teaches 
washing carbon nanotubes with an acid to purify them. Furthermore, in no embodiments does 
Cooper teach or suggest sidewall functionalizing carbon nanotubes in an acid solvent. Dyke fails 
to remedy the noted deficiencies of Cooper, since Dyke expressly teaches a solvent-free process 
for functionalizing carbon nanotubes. 

In view of the foregoing remarks, Applicants respectfully assert that amended 
independent claim 1 is not obvious in view of Cooper and Dyke. Claims 2-15 and new claims 
29 and 30 depend either directly or indirectly from non-obvious claim 1 and are not obvious for 
at least the same reasons. Therefore, Applicants respectfully request that the Examiner's 
rejection of claim 9 under 35 U.S.C. § 103(a) be withdrawn. 
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IV. 7 Claim 1 1 Rejected Under 35 U.S. C. § 103(a) Over Cooper in View ofCsuzdi 

Claim 1 1 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Cooper in 
view of United States Patent 6,600,036 (hereinafter, Csuzdi). Office Action page 13, item 50. 
Applicants respectfully traverse the rejection of this claim. 

IV. 7. 1 Examiner 's Grounds for Rejection 

The Examiner acknowledges that Cooper does not teach a diazonium species generated 
from a triazene precursor. However, the Examiner alleges that triazene precursors are obvious 
variants of diazonium salts, as evidenced by Csuzdi. Therefore, the Examiner alleges that it 
would have been obvious to one of ordinary skill in the art to modify Cooper with the triazene 
precursor of Csuzdi. 

IV. 7.2 Claim 11 is Not Obvious 

Applicants respectfully assert that claim 11 is not obvious, since claim 1, from which 
claim 1 1 depends, is not obvious in view of the combined teachings of Cooper and Csuzdi. As 
set forth in more detail hereinabove, Cooper fails to teach or suggest the claim limitation of 
dispersing carbon nanotubes in an acid solvent or side wall functionalizing carbon nanotubes 
therein. Applicants previously established hereinabove that Cooper fails to teach or suggest the 
claim limitation of dispersing carbon nanotubes in an acid solvent, since Cooper only teaches 
washing carbon nanotubes with an acid to purify them. Furthermore, in no embodiments does 
Cooper teach or suggest sidewall functionalizing carbon nanotubes in an acid solvent. Csuzdi 
fails to remedy the noted deficiencies of Cooper, since Csuzdi is silent regarding carbon 
nanotubes, and more particularly carbon nanotubes dispersed in an acid solvent. 

In view of the foregoing remarks, Applicants respectfully assert that amended 
independent claim 1 is not obvious in view of Cooper and Csuzdi. Claims 2-15 and new claims 
29 and 30 depend either directly or indirectly from non-obvious claim 1 and are not obvious for 
at least the same reasons. Therefore, Applicants respectfully request that the Examiner's 
rejection of claim 1 1 under 35 U.S.C. § 103(a) be withdrawn. 
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IV.8 Claims 16 - 20 and 22 - 28 Rejected Under 35 U.S.C. § 103(a) Over Khabashesku in 
View of Cooper and Dyke 

Claims 16 - 20 and 22 - 28 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Khabashesku in view of Cooper and Dyke. Office Action page 14, item 54. 
Applicants respectfully traverse the rejection of these claims. 

IV. 8. 1 Examiner 's Grounds for Rejection 

The Examiner alleges that Khabashesku teaches a method of a) dispersing single-wall 
carbon nanotubes in a superacid medium to form a dispersion and b) functionalizing the 
dispersed carbon nanotubes by covalently attaching functional groups to their sidewalls. The 
Examiner acknowledges that Khabashesku does not teach adding an aniline species and a nitrite 
species to form a reaction mixture or reaction of the reaction mixture. However, the Examiner 
alleges that Cooper teaches a method of a) dispersing carbon nanotubes in an acidic medium to 
form dispersed carbon (nanotubes), and b) functionalizing the dispersed carbon nanotubes by 
covalently attaching functional groups to their sidewalls using diazonium salts. The Examiner 
alleges that is well known in the art to react an aniline species with a nitrite species to form 
diazonium species for functionalization of carbon nanotubes, as evidenced by Dyke. Therefore, 
the Examiner alleges that it would have been obvious to one of ordinary skill in the art to modify 
the process of Khabashesku with in situ formation of a diazonium species as taught by Dyke. 

With regard to the dependent claims, the Examiner alleges that oxidatively treated single- 
wall carbon nanotubes; homogenous length and diameter; filtering; various superacid media; 
radical sources; benzoyl peroxide; heating and stirring; diluting, filtering and washing; acetone; 
resuspending and filtering, and the claimed degree of functionalization are taught. 

IV. 8. 2 Claim 16-20 and 22 - 28 Are Not Obvious 

Applicants respectfully assert that claims 16 - 20 and 22 - 28 are not obvious, since 
independent claim 16 is not obvious in view of the combined teachings of Khabashesku, Cooper 
and Dyke. In particular, the combined teachings of the cited references fail to teach or suggest a 
reaction of single-wall carbon nanotubes with a diazonium species that occurs while the single- 
wall carbon nanotubes are dispersed in a superacid solvent. As discussed in detail hereinabove, 
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Khabashesku teaches treatment of carbon nanotubes with an acid to remove metal impurities, 
followed by filtering and washing to remove the acid from the carbon nanotubes. Khabashesku 
in no way teaches or suggests functionalizing single-wall carbon nanotubes while dissolved in an 
acid solvent. 

Cooper fails to remedy the noted deficiencies of Khabashesku, since Cooper also fails to 
teach or suggest dispersion of single-wall carbon nanotubes in a superacid solvent or 
functionalization therein. As discussed in more detail hereinabove, Cooper only teaches washing 
the carbon nanotubes with a strong oxidizing agent such as an acid to remove amorphous carbon 
and iron impurities. As previously asserted by Applicants, washing does not equate to dispersing 
carbon nanotubes in an acid solvent. In addition, Cooper is silent regarding superacids. Dyke 
likewise fails to remedy the deficiencies of Khabashesku and Cooper, since this reference is 
similarly silent on superacids and, in fact, expressly teaches a solvent-free process for 
functionalizing carbon nanotubes. Therefore, Cooper and Dyke also fail to teach or suggest the 
claimed superacid dispersion of single-wall carbon nanotubes and reaction with a diazonium 
species therein. 

In addition to the foregoing remarks establishing that the cited references fail to teach or 
suggest reacting in a superacid solvent, Applicants also respectfully assert that Cooper fails to 
teach or suggest reacting a diazonium species with carbon nanotubes in any solvent , in contrast 
to the allegations of the Examiner. Specifically, Cooper teaches in paragraphs [0049] and [0050] 
that functionalized carbon nanotubes comprise organic and/or inorganic compounds attached 
to the surface of the carbon nanotubes . and the organic compounds may be diazonium salts. 
Therefore, Cooper does not teach or suggest reaction of diazonium salts with carbon nanotubes. 
Instead, Cooper teaches that the functionalized carbon nanotube products referenced in 
paragraphs [0049] and [0050] have diazonium groups attached to them. Carbon nanotubes 
having diazonium salts attached thereto, and carbon nanotubes reacted with diazonium salts 
are not the same as shown in Figure 1 below. Specifically, carbon nanotubes having diazonium 
salts attached thereto are characterized by N2 + functional groups, whereas carbon nanotubes 
reacted with diazonium salts are characterized by alkyl or aryl groups (R groups) introduced by 
the diazonium salt and attached to the functionalized carbon nanotube product. 
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Figure 1 




functionalized carbon nanotubcs carbon nanotubes that were functionalized 

containing diazonium salts attached thereto with a diazonium salt (R=alkyl or aryl) 

In view of the foregoing remarks, Applicants respectfully assert that amended 
independent claim 16 is not obvious in view of Khabashesku, Cooper and Dyke. Claims 17-28 
and new claims 3 1 and 32 depend either directly or indirectly from non-obvious claim 16 and are 
not obvious for at least the same reasons. Therefore, Applicants respectfully request that the 
Examiner's rejection of claims 16-20 and 22 - 28 under 35 U.S.C. § 103(a) be withdrawn. 

IV. 9 Claim 21 Rejected Under 35 U.S.C. § 103(a) Over Khabashesku in View of Cooper, Dyke 
and Yu 

Claim 21 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Khabashesku in view of Cooper, Dyke and United States Patent 6,399,202 (hereinafter, Yu). 
Office Action page 18, item 67. Applicants respectfully traverse the rejection of this claim. 

IV. 9. 1 Examiner 's Grounds for Rejection 

The Examiner applies Khabashesku, Cooper and Dyke as previously set forth 
hereinabove and further alleges that Yu teaches sulfanilic acid. Therefore, the Examiner alleges 
that it would have been obvious to use sulfanilic acid in modifying the previously cited art. 
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IV. 9. 2 Claim 21 Is Not Obvious 

Applicants respectfully assert that claim 21 is not obvious, since independent claim 16, 
from which claim 21 depends, is not obvious. Specifically, the combined teachings of 
Khabashesku, Cooper and Dyke fail to teach or suggest all limitations of independent claim 16. 
Applicants' prior remarks to this effect are reiterated in toto. Yu fails to remedy the noted 
deficiencies of Khabashesku, Cooper and Dyke, since, at a minimum, this reference is silent 
regarding carbon nanotubes. Furthermore, Yu fails to teach or suggest any type of dispersion in a 
superacid solvent, as required by the claim. 

In view of the foregoing remarks. Applicants respectfully assert that independent claim 
16 is not obvious in view of Khabashesku, Cooper, Dyke and Yu. Claims 17-28 and new 
claims 31 and 32 depend either directly or indirectly from non-obvious claim 16 and are not 
obvious for at least the same reasons. Therefore, Applicants respectfully request that the 
Examiner's rejection of claim 21 under 35 U.S.C. § 103(a) be withdrawn. 

V. Double Patenting 

Claims 1, 2, 4, 5, 7 - 10, 15, 16, 20, 24 and 28 stand rejected on the grounds of non- 
statutory obviousness-type double patenting as being unpatentable over claims 1-5, 1 1, 20 and 
25 of commonly-owned United States Patent 7,459,137 (hereinafter, '137). Office Action page 
19, item 70. Applicants respectfully traverse the instant non-statutory obviousness-type double 
patenting rejection on the grounds set forth hereinafter. 

The claims of the instant double patenting rejection are subject to the one-way test of 
obviousness set forth in MPEP 804, which requires that the claims defined in the application be 
anticipated by or obvious variants of the claims defined in the patent. Applicants respectfully 
assert that amended claims 1, 2, 4, 5, 7 - 10, 15, 16, 20, 24 and 28 fail the one-way obviousness 
test, since the instant claims, as amended, as not obvious variants over the claims of '137. 
Specifically, the claims of '137 require that reacting takes place in the absence of a solvent . The 
claims of the instant application, in contrast, specifically require that reacting takes place when 
the carbon nanotubes are dispersed in either an oxoacid or superacid solvent. The solvent-free 
claims of '137 teach against the acid solvent claims of the instant application. Therefore, 
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Applicants respectfully assert that the present double patenting rejection is in error and request 
that the rejection be withdrawn. 

CONCLUSIONS 

Claims 1 32 are now pending in the application. Applicants respectfully submit that 
claims 1 - 32, as these claims presently stand amended, are in a condition for allowance based on 
the remarks presented hereinabove. 

The Director is hereby authorized to charge any fees or credit any overpayment due to 
Deposit Account Number 23-2426 of Winstead PC (referencing matter number 11321- 
P086WOUS). 

If the Examiner has any questions or comments concerning this paper or the present 
application in general, the Examiner is invited to call the undersigned at (713) 650-2663. 

Respectfully submitted, 

WINSTEAD PC 

Attorneys/ Agents for Applicant 

Date: July 9, 2010 By: jj^n ^^-^| 

Thomas P. Thrash, Reg. No. 64,805 
Robert C. Shaddox, Reg. No. 34,011 



Mail correspondence to : 

WINSTEAD P.C. 
P. O. Box 50784 
Dallas, Texas 75201 
Tel: 713.650.2663 
Fax: 214.745.5390 
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